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The effect of the presence of multiple arteries on living renal donor 
selection

Abstract
Aim: Donor kidneys with multiple renal arteries induce a challenge for transplant surgeons in association with 
the processes of living donor nephrectomy and graft implantation. Assessment of the selection criteria in 
regard to the number of the renal arteries was aimed in the present study. 
Materials and Methods: Between February 2015 and October 2018, 279 renal donors underwent laparoscopic 
donor nephrectomy. Data were collected retrospectively. The patients were separated into two groups up to the 
number of the renal arteries (Group A: single artery, Group B: ≥2 arteries). Two groups were compared according 
to warm/cold ischemia time and complications. Besides, the right-sided and single artery donors were com-
pared with left-sided and multiple arteries donors in accordance with the same criteria.
Results: Single artery was present in 224 donors as group A (80,2%) and fifty donors had double arteries (18%) 
and there were three arteries in five donors (1,8%). In brief, there were 55 donors in Group B (19,8%).  Groups 
were similar in terms of age, gender, and BMI. Warm ischemia time has shown no statistical difference between 
groups. However, cold ischemia time was significant long in Group B (p < 0.005). The vascular complication rates 
were similar in both groups. 
Discussion: The presence of multiple renal arteries poses any challenge for the selection of donor renal graft. 
Although the grafts with multiple arteries cause longer cold ischemia time, there is no effect on primary graft 
function.
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Introduction
Laparoscopic donor nephrectomy (LDN) is the most used surgical 
method for organ procurement in living donor renal transplantation 
(LDRT). Left-sided renal grafts with a single artery were preferred in the 
early years due to donor safety and the lack of experience in LDN [1]. 
However, the ongoing supply-demand mismatch between the available 
organs and patients obligates transplant surgeons to maximize the do-
nor pool. For this purpose, procurement grafts with multiple arteries 
and right-sided donor nephrectomy were expanded worldwide espe-
cially in experienced centers [2,3]
This study has focused on comparing the laparoscopic procurement of 
renal grafts with single artery and multiple arteries regarding surgical 
procedure and early graft outcomes. 

Material and Methods
The design of the study was retrospective in its nature. It was approved 
by the local ethics committee with protocol number 2019-18/3. Be-
tween February 2015 and October 2018, 279 LDN were performed at our 
institution. The patients were reviewed on a retrospective basis, and 
the features of the patients were recorded. The patients were divided 
into two groups up to the number of the renal arteries (Group A: single 
artery, Group B: ≥2 arteries). Surgical characteristics such as operat-
ing time, cold/warm ischemia time, and complications were compared 
between two groups. 
Statistical Analysis
Comparisons were analyzed using the Chi-square test for categorical 
variables and the Mann-Whitney test for independent values. A p-value 
of p<0.05 was considered statistically significant in all analyses.

Results
Group A and B have involved 224 (80,2%) and 55 patients (19,8%), re-
spectively. The groups were similar according to age, gender, and BMI 
(Table 1). 
The mean operating time has shown no statistical difference in groups. 
The mean warm ischemia time was similar in both groups. But, the cold 
ischemia time was significantly shorter in group B.  The mean length of 
hospital stay was also similar in both groups (Table 2).  
Conversion to open donor nephrectomy was experienced in three and 
two patients in group A and B, respectively. The causes of conversion 
were bleeding in two patients and the difficulty of laparoscopic dissec-
tion due to former surgery in three patients. The rates of postoperative 
complications were also similar in the groups (Table 3). 

Discussion
The vascular structure of donor grafts wass assessed by computed 
tomography/angiography (CTa) in our center.  A recent study based on 
our population has focused on comparing the results of CTa and the 
surgical findings [4]. This study reported 97%, 98%, 95% rates for accu-
racy, sensitivity, and specificity in determining multiple renal arteries, 
respectively. In our study, preoperative CTa has missed accessory ar-
tery smaller than 2cm in two cases. The same study has also reported 
that 63% of donors had bilateral single renal artery. This rate was 59% in 
our series. Multiple renal arteries in kidneys were reported 18% to 43% 
in the literature and our rate is slightly high [5]. 
Earlier, avoiding procurement of grafts with multiple renal arteries 
was associated with preventing vascular complications. A report from 
Europe has shown that the reason for selecting right-sided donor ne-
phrectomy was multiple vessels on left-sided kidneys [6].  The neces-
sity of expanding the donor pool and growing experience in the laparo-
scopic era have led to use of grafts with multiple arteries [5]. In the last 
two decades, an increasing number of studies have proven the safety 
of LDN for grafts with multiple renal arteries [7]. Our complication rates 
for LDN were also consistent with the results of recent studies [8,9]. In 
the only study, it was reported that the vascular complications were 
higher in multiple arteries group [10]. 
In theory, the procurement of grafts with multiple arteries leads to in-
crease ischemic time and duration of  anastomoses more than a single 
vessel. A recently reported meta-analysis [3] has demonstrated that 
there were no significant differences between multiple arteries and 
single artery in terms of donor hospital stay, warm ischemia time, and 
surgical complications, but the operating time was longer in multiple 
arteries donors. Our results were similar to this meta-analysis.
However, implanting multiple arteries grafts causes longer cold isch-
emia time that might lead to delayed graft function. Two meta-analy-
ses have demonstrated that cold ischemia time is significantly longer 
in multiple arteries graft and the rate of delayed graft function is high-
er than those with a single artery [3,7]. Although our results have shown 
longer cold ischemia time in multiple arteries group, the risk of delayed 
graft function was similar to those with a single artery.  
Conclusion
This study demonstrated that the procurement of grafts with multiple 
arteries has no effect on the outcomes of donor. Although the cold 
ischemia time is longer for grafts with multiple arteries, we detected 
no influence on early graft function in a recent study. In high-volume 
and experienced centers, the number of artery of the graft should not 
determine selecting the donor graft.   
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Group A
n=224 (80,2%)

Group B
n=55 (19,8%)

p-value
(p<0,05)

Gender (Female/male) 120/104 (53,5%/46,5%) 24/31 (%43,6/%56,4) 0,18

Age (years, mean±SD) 45,4±12,5 47,0±9,0 0,27

BMI (mean±SD) 27,6±4,53 28,8±5,12 0,10

Table 1. Demographic characteristics

Group A
n=224 (80,2%)

Group B
n=55 (19,8%)

p-value
(p<0,05)

Operating time (minutes,mean±SD) 121 ± 41 129 ± 37 0,06

WIT (minutes, mean±SD) 3,35 ± 1,15 3,87 ± 1,99 0,06

CIT (minutes, mean±SD) 60,2 ± 14,2 65,4 ± 15,5 0,01

LOS (days, mean±SD) 3,2  ± 1,2 3,2 ± 1,3 0,16

WIT: warm ischemia time, CIT: cold ischemia time, LOS: length of hospital stay

Table 2. Surgical characteristics of donor

Group A
n=224 (80,2%)

Group B
n=55 (19,8%)

p-value
(p<0,05)

Conversion to open surgery 3 (1,3%) 3 (3,6%) 0,08

Number of complications 12 (%5,3) 3 (%5,4) 0,18

Atelectasis 5 2

Pneumonia 2 -

Subphrenic abscess 1 -

Surgical site infection 3 1

Epididymitis/orchitis 1 -

Table 3. Complications of donor nephrectomy
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